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denepanbHas pabouass mporpamMma Mo y4eOHOMYy HpeaMmeTy «XuMusy (0a30BbIii
ypoBeHb) (mpeameTHas o0nacth «EcTecTBeHHO-HAay4yHBIE MOPEIMETHI») BKIOYAET
MOSICHUTENIbHYIO 3aITUCKY, COIepKaHNE 00ydeHUs, TFIAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS
IPOrpaMMBbl [0 XUMHUH, TEMATHYECKOE MJIAHUPOBAHUE.

[TosicHuTenbHAsT 3amUCKa OTpakaeT OOmue Menu W 3aJa4d HM3YYCHHs] XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TPEINOCHIIOK K €€ HM3yUYeHHIO OO0y4YaroIUMMUCH,
MECTO B CTPYKTyp€ YYEOHOro TIUIaHa, a TakKe MOJIXOJbl K OTOOpY COJepKaHMs,
K OIMPEICTICHUIO TIAHUPYEMBIX PE3YIIhbTaTOB.

Conepxanue OOy4eHHUSI PACKPBIBAET COJIEpKATEIbHbIE JIMHUU, KOTOpPBIE
npenjaraloTcs Ajsi 00A3aTeNbHOIO0 U3YYEeHHsI B KaXKJIOM KJlacce Ha YpOBHE OCHOBHOTO
o01iero oOpazoBaHusI.

[Inanupyembie pe3ysibTaTbl OCBOEHHUS MPOTrpaMMbl MO XUMHUU BKIIOYAIOT
JUYHOCTHBIE, METANpEAMETHBIC PE3yNbTaThl 3a BECh Nepuoj OOydeHHs Ha YpPOBHE
OCHOBHOT'O 00I1Ier0 00pa3oBaHMsI, a TaK)Ke MPEIMETHBIC JOCTHKEHUS 00YyJaromierocs
3a KaXbIi ToJ] O0y4YeHUsl.

MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHHU Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUs COCTaBJICHA
HAa OCHOBE TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTesbHOM
mporpaMMbl OCHOBHOTr'O oOImero ooOpaszoBaHus, mpenactaBieHHeix B PI'OC OO0,
a TakkKe Ha OCHOBe (enepaibHOM padoueil MporpaMMbl BOCIHMTAHHS U C YYETOM
KOHIEMIUMA TpenojaBaHusl y4dyeOHoro mnpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranusauusx Poccuiickon denepannm.

[Iporpamma nmo XxuMuM pa3paboTaHa C LEJIbI0 OKa3aHWUsS METOJAMYECKOW MOMOIIU
YUUTEIIO B CO3JaHUH paboyueil MporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1o XxumMu# Aa€T MpeICTaBICHUE O LENAX, OOIIe cTpaTernu 00y4eHus,
BOCIIMTaHUS W  Pa3BUTUA  OOYy4alOIUMXCS  CpPEJICTBaMHU  y4eOHOro Impeamera,
yCTaHABJIMBAET  00s3aTEIbHOE  MPEAMETHOE  COJEp)KaHHue,  MpeaycMaTpUBAET
pacnpeeseHue ero no KjaccaMm U CTPYKTYPUPOBAHME IO pa3JesaM U TEMaM IPOrpamMM bl
0 XUMHUHU, ONpeAeNsieT KOJWYECTBEHHbIE M KAaueCTBEHHBIE  XapaKTEPUCTUKH
COJIEP)KaHHsI, PEKOMEHIYEMYIO IOCIEA0BAaTENbHOCTh H3YYEHHS] XHMHH C Y4YETOM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW OOydaroluXcs, OINpenenseT BO3MOXKHOCTU MpeaMeTa
JUIA peanu3aluy TpeOOBaHMUN K pe3ysbTaTaM OCBOCHMSI OCHOBHOM 0Opa30BaTeIbHOMN
nporpaMMbl Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, a TaKxke TpeOOBaHUN
K pe3yibTaraM OOy4YeHHs XUMHUU Ha YpOBHE IeJeld M3y4deHUs MpeAMeTa U OCHOBHBIX
BUJIOB y4€OHO-TT03HABATEIILHON AESITEIIbHOCTH O0YYarOIIerocsi Mo OCBOCHUIO y4eOHOTO
COJIEpXKAHMUSI.



3HaHWE XHUMHHM CIY>)KUT OCHOBOM st  (OpMHUpPOBAHUS  MHPOBO33PEHHUS
oOydJaromnierocsi, ero MpeACcTaBICHU O MaTEepUAIbHOM E€AMHCTBE MHUPA, BAXKHYIO POJb
urparoT (Gopmupyemblie XUMHUEH NPEJCTABICHUS O B3aUMONPEBPAIICHUSIX JHEPrUu
U 00 DHBOJIIOIMM BEIIECTB B MPUPOAE, O MYTAX pEUIEHUs TIJI0OATbHBIX MpoOIeM
YCTOMYMBOIO PA3BUTUS YEJIOBECYECTBA — CHIPHEBOM, JHEPreTUUYECKOM, ITHUIIEBOU
¥ DKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3y4yenne xumuu:

CHOCOOCTBYET peau3alid BO3MOXKHOCTEW Jisi caMOpa3BUTUS M (HOPMHUPOBAHUS
KYJbTYpBI IMYHOCTH, €€ 0011el 1 PyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEN
oOy4arolmuxcs,  HABBIKOB ~ UX  CAMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,
OKCMEPUMEHTANbHBIX U HUCCIEJOBATENbCKUX  yYMEHHUW,  HEOOXOJUMBIX  Kak
B MTOBCEIHEBHOM JKU3HU, TaK U B MPO(PeCcCUOHANBHON e TENbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYyYHOTO MBILIUICHHUS, 3aKJIa/IbIBAET OCHOBBI 1IEIOCTHOTO
B3IJIIla HAa €IUHCTBO IPUPOJBI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTaIllOM
B () OPMUPOBAHUHU €CTECTBEHHOHAYYHON I'PAMOTHOCTH 00YyYarOIINXCS;

croco0cTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO -HAYyYHBIM
3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTMUECKOe 00pa3oBaHUE
00 yJaronmxcs.

JlanHple HampaBieHUsT B OOYYEHUHM XHMHH OOECIEUMBAIOTCS CHEIU(UKON
COJIEp>KaHMs yU€OHOr O MPEAMETA, KOTOPBI SABIISIETCSA MEAArOrMYECKH aJalTUPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKU XMMHUH Ha OMPEAeNEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHUs OPHUEHTHUPOBAH
HAa OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XHUMHUHU, OCHOB
HEOPraHUYeCKOM XMMUM U HEKOTOPBIX OT/AEJIbHBIX 3HAYMMBbIX MOHATHI OpraHu4eCcKou
XUMHH.

CtpykTypa colepKaHHs TMPOrpaMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 oAX0/a K €€ n3yueHnto. ColepaHnue CKIaJbIBACTCS U3 CUCTEMBI TOHATUN
0 XMMHUYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUA O XMMHUYECKOW pPEaKIUU.
O06e 9T cHuCTEeMBbl CTPYKTYPHO OpPraHM30BaHbl IO MPUHIUIY MOCIEA0BATEIHHOIO
Pa3BUTUS 3HAHUW HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuoanueckoro 3akona [{.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

YUEHHUS O CTPOEHUU aTOMA U XMMUYECKOH CBS3H;

IPEICTaBICHUN 00 AJIEKTPOIUTHUECKOM TMCCOIMALINY BEUIECTB B paCTBOpaXx.

Teopernueckue 3HaHUS pACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKH MOJYYECHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOIO YPOBHS K JAPYromy,
BBIMOJHSASL (PYHKIMM OOBSCHEHHWS W MIPOrHO3MPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MOXXHOCTEW MPAKTUYECKOI0 IPUMEHEHUS U MTOJIYYEHHS U3y4aeMbIX BEILIECTB.



OcBoeHue mporpaMMbl IO XUMHUH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
0 XMMHYECKOM COCTaBJISIFONICH HAYyYHOM KapTHUHBI MHpPA B JIOTUKE €€ CUCTEMHOU
MIPUPOJbI, IECHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAaHMIO MU METO/AM MO3HAHUS B HAYKE.
N3ydyeHne XUMUM MPOUCXOIUT C MPUBIICUCHUEM 3HAHUM U3 paHEe U3yYEHHBIX y4eOHbIX
npeameToB: «Okpyxaromuii Mup», «buonorud. 5—7 knaccb» U «Pu3nKa. 7 KIacey.

[Ipu m3yyeHUM XUMHUH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUNU OCHOB XMMHUYECKOM
HAayKM Kak oOO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW JeATeIbHOCTU
YeJloBeKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KYNbTYphl. 3ajada ydeOHOro
npeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN — Ba)KHEHUIINX
(GakToB, TOHATHI, 3aKOHOB W TEOPETUYECKUX TMOJIOKEHUH, ITOCTYMHBIX 0000IIeHUi
MUPOBO33PEHYECKOr0 XapakTepa, sA3blKa HAyKd, B MPUOOIIEHUH K HAYYHBIM METOAaM
MO3HAHUSl MpPU M3YYEHUU BEIIECTB M XUMHYECKUX peakiuii, B (QOpMUPOBAHUU
Y Pa3BUTHM IO3HABATENLHBIX YMEHMM W MX MPUMEHEHHH B Y4eOHO-MO3HABaTEIbHOU
U y4eOHO-HCCIEIOBATENbCKOW  JIEATENbHOCTH, OCBOCHHUM TMpaBWJI 0E€30MacHOTO
oOpallleHHsl C BEeIlleCTBAMH B MTOBCETHEBHOM KU3HH.

[Ipy u3yuyeHMM XUMHHM Ha YPOBHE OCHOBHOTO OOILEro 0Opa30BaHUs BaKHOE
3HaUYEHUE MPUOOPENN TaKHUE LI, KaK:

(dbopMupoBaHue WHTEJUIEKTYaJIbHO pa3BUTON JUYHOCTH, rOTOBOI
K C€aM0OOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PpEIICHUH,
CrocOOHOM amanTHPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM KU3HU;

HAIpPaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTHMYeCKOe MpUOOIleHne OO0y4aroluxcs
K CaMOCTOSITEJIbHOM MO3HABATEIbHOW AESTENbHOCTH, HAYYHBIM METOJAM IO3HAHUSA,
(bOpMHUPYIOTIIM MOTHBAITUIO U Pa3BUTHE CITIOCOOHOCTEH K XMMUH,

oOecrieueHre yCIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHNUIO 00YJaIOIIUMUCS OIbITa
pa3HOOOpa3HOM JESATENbHOCTH, MO3HAHUS W CaMOINO3HAHHUSA, KIIOUYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI ), IMEIOIIMX YHUBEPCAIBHOE 3HAUECHUE JIJISl Pa3IMYHbIX BUOB
NEeATEIbHOCTH;

dbopmupoBanue o0IIel PyHKITMOHAILHON W €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YMCJI€ YMEHUI OOBSICHAThH U OLICHUBATH SIBJICHUS] OKPYKAIOLIEr0o MUPa, UCIOIb3Ys
3HaHHUSI U ONBIT, NOJYYEHHBIE MPU W3YYEHUH XUMUHU, NPUMEHATh UX MPU PELICHUU
npo6JieM B IOBCETHEBHOW KU3HU U TPYIOBON JESITEIbHOCTH;

dbopMupoBaHUE Yy OOYyYaIOIIUXCS TyMaHUCTUYECKUX OTHOILICHWM, MOHHUMaHUS
IEHHOCTH XUMHWYECKUX 3HAHUW i BBIPAOOTKHM HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOM JESITEIILHOCTH B LIENSX COXPAHEHHS CBOETO 3/I0POBbS U
OKPYXAaIOIIEN MPUPOJHON CPEJIBL;

pa3BuUTHE MOTUBallMM K OOYyYEHHIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS OOIIEUEIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MPOQMIIS U HAMPABICHHOCTHU JajbHENIIEro 00 yueHus.

OO1iee 4McIO YacoB, PEKOMEHIOBAHHBIX AJIS M3Y4YeHHUS XUMHH, — 136 4acos:
B 8 Kkjacce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 68 yacoB (2 4yaca B HEJICIIO).



JI7ist KaXKZ10Tro Kjacca MpeycCMOTPEHO pe3epBHOE yUEeOHOE BpeMs, KOTOPOE MOMKET
OBITh KCIIOJIb30BAHO YYaCTHUKaMU 00pa30BaTelIbHOIO Mpoliecca B LessX GopMUpoBaHUs
BapUaTUBHOM COCTABJISIIOIIEH COACPIKaHUsI KOHKPETHOM paboueit mporpamMmsl. [Ipu aToM
oOsi3arenbHass (MHBapuUaHTHas) 4YacTb COACP)KAHUA TPeIMeTa, YCTAaHOBJICHHAs
npuMepHO paboueil mporpaMMoii, 1 BpeMsi, OTBOAMMOE Ha €€ U3y4eHHe, TOJKHBI ObITh
COXPAHEHBI ITOJTHOCTBIO.



COJEPXAHUE OBYYEHUA

8 KJIIACC

IlepBoHaYa/IbHbIC XUMUYECKUE TOHATUSA

[Ipenmer xumun. Posb XMMUM B )KU3HU Y€JIOBEKA. XUMHS B CUCTEME HAyK. Tena u
BelecTtBa. duznueckue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BeulecTB. 1lonsTue
0 MeTojax Mo3HaHusg B XuMuH. Yucteie BemecTtBa U cMmecu. CriocoObl pa3ieneHus
cMecel.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE EMEHTHI. CUMBOJIBI XUMAYECKUX AJIEMEHTOB.
[IpocTbi€ U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuaeckass (popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocutenbHas aroMHas wmacca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBast J0Ji1 XUMHYECKOTO 3JIEMEHTA B COCIUHEHUH.

KommuecTBo BemecTsa. Monbs. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA, MACCHI
W 4YHuCIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€Tel mo QopmynaM XuMHUYECKHX
COEIMHEHUM.

Pu3NYECKHEe U XUMUYECKUE SIBJIICHUS. XMMHUUECKasd peakuus 1 €€ NpU3HaKu. 3aKOH
COXpaHEeHHUs] MaccChl BeIlleCTB. XUMHUYeckue ypaBHeHus. Kraccudukanus XUMUYECKUX
peakiuii (CoeMHEHUs, Pa3IoKEHUs, 3aMeIIEeHUs, 0OMEHA).

Xumuveckuu 9KCnepumenm:

3HaKOMCTBO C XMMMUYECKOH MOCYJOH, IMpaBUiIaMH padOThl B J1adOpaTOpuUu U
npuéMaMu oOpaleHusl ¢ J1abopaTOpHBIM O0OpYIOBAaHMEM, H3Y4YEHHE M OMHCAHUE
(u3nYEeCKUX CBOMCTB OOPA3LOB HEOPraHWMYECKUX BEILECTB, HAOJIOJEHUE (PU3NUECKUX
(ru1aBIeHUE BOCKA, TassHUE JIbJA, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHICHCALHS
BOJIbI) M XUMHUYECKHMX (TOpEHME CBEYM, NPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aMMOJIEUCTBUE MeJa C KHUCJIOTOH) sIBICHUH, HAOIIOJAEHWE W ONMCAHUE MPU3HAKOB
IPOTEKAHHUS] XUMUYECKHX peakUuil (pa3iokeHHWe caxapa, B3auMOJICHCTBUE CEpPHOM
KHUCJIOTBl € XJIOpUAOM Oapusi, pasznokeHue rujpokcuga menu (1I) mpu HarpeBanum,
B3aMMOJIENCTBUE Kene3a ¢ pacTBopoM cos menu (1I), uzyuenue crnocoboB pazaeneHus
cMeceil (C TOMOIIBIO MAarHuTa, (QUIBTPOBAHUE, BbINAPUBAHUE, TUCTHILIALIMS,
xpomarorpagusi), IpOBEACHUE OYUCTKH MOBAPEHHOM COJIM, HAOJIOJEHUE U OIUCAHUE
pE3yJNbTaTOB NPOBEAEHUS OIbITA, HWUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsS Macchl,
CO3/1aHuE MOJIeNIeN MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaskHelimne npeacTaBuTe 1M HEOPraHUYECKUX BeLIeCTB

Bo3nyx— cmecp raszos. CocraB Bo3gyxa. Kucnmopox — 3ieMeHT M mpocToe
BemiecTBo. HaxokneHue kuciopona B Npupoae, (QU3MUECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcugpl. [lpumenenune  kucinopoaa. CrnocoOsl
NONy4yeHUs  KUciopoaa B jabopaTopud W OpomblinuieHHOCTH.  Kpyrosopor
kucinopona B npupone. O30H — amioTponHas MOIUPHUKALMS KUCIOPOAA.



TemnoBoil 3deKkT XMMUYECKON peakIuu, TEPMOXUMHYECKUE YpaBHEHHS, K30-
U DHJOTEPMUYECKHE peakiuu. TOMIMBO: Yrojib M METaH. 3arps3HEHUE BO3/YyXa,
yCUJICHHE MapHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOA.

Bonopon — snemeHT u mpoctoe BemecTBO. HaxokneHue Bomopona B IPUPOIE,
bu3nuecKkue U XMMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObl noayueHus. Kuciorsl u
COJIN.

MonsipHbiii 00bEM ra3oB. Pacy€Thl Mo XMMHUUYECKUM YpaBHEHHUSIM.

dusnyeckue cBorcTBa BoAbl. Boaa kak pactBopurens. PactBopsl. HacklneHusie u
HEHACBIIIEHHBIE pacTBOPBI. PacTBOpHMOCTh BeliecTB B BoAe. MaccoBasi 10J1s1 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOKCTBA BOAbL. OcHOBaHMs. Posib pacTBOpOB B MpUpOnE U
B )KM3HHU 4yesioBeka. KpyroBopoT BOJibI B IpUpojie. 3arpsi3sHEHUE NpUPOAHBIX Boa. OxpaHa
Y OYMCTKA MPUPOJHBIX BOJ.

Knaccudukamus Heopranmueckux coequHeHuid. Oxcunsl.  Knaccudukamms
OKCHUJIOB: cosieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHEIE) u
HeconeoOpasyromue. HoMmenknarypa okcuzoB. Ou3nueckue U XUMUYECKHUE CBOMCTBA
okcu1oB. [lomydenue OKCuaoB.

OcnoBanusi. Knaccudukanusi ocCHOBaHM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®Pu3ndeckne HW XHUMHUYECKHME CBOMCTBA OCHOBAaHUM.
[TosryueHne OCHOBAHUN.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucnor. dusmdeckue u
XUMHUYECKUE CBOMCTBa KUCIOT. P aktuBHOCcTH MetaimioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa coiseid. DuU3NUECKHME U XUMHYECKHE CBOMCTBA COJICH.
[lonyuyenune coneu.

['eHeTnuecKkas CBI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuiu dsKcnepumenm:

KAUECTBEHHOE ONPEICICHUE COMACPKAHUS KHCIOpoAa B BO3AYyXE, MOJyYCHHE,
coOupaHMe, paclo3HaBaHME€ W M3Y4YEHHE CBOMCTB  KHCIOpoOJa, HaOIOJeHUE
B3aMMOJICUCTBUSL BEIIECTB C KUCIOPOAOM W YCJIOBHSI BO3HMKHOBEHHS M NPEKPALICHUSA
roperusi (mokapa), O3HaKOMJIEHHME C oOpas3llaMH OKCHUIOB U ONUCAaHUE HX CBOMCTB,
MoJlydyeHre, COOMpaHWe, pacro3HaBaHWE W W3YYCHHE CBOWCTB Bomopoaa (TopeHue),
B3auMozeiicTBue Bojopoaa ¢ okcuaoM Memu (II)  (BO3MOXKHO UCHOJIB30BAaHUE
BUJIEOMATEPHAIIOB), HAOIOEHHE 00Pa3IOB BEIIECTB KOJIMUECTBOM 1 MOJIb, MCClIEIOBaHUE
O0COOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, TPUTOTOBJICHUE
PAaCTBOPOB C OINPEACIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOCHCTBUE
BOAbl C MeTaulaMM (HaTpueM U KajbliueMm) (BO3MOXKHO  HMCIOJIb30BAHUE
BUJIEOMATEpPHUAIOB), HCCIEAOBaHHE OOpa3lOB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOICHUE U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIIOT U ILIEJI0YEH,
u3ydeHue B3aumopeictBus okcuaa menu (II) ¢ pacTBopom cepHOW KHCIOTBI, KUCIOT
C MeETaUlaMM, pEaKUWi HEUTpaau3alyy, IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUH,



BBITCCHCHHUEC OAHOTO METAaJlJIa APYIr'MM K3 paCTBOpa COJIM, PECIICHHUE SKCIICPUMCHTAIbHBIX
3aaa4 110 TEMEC «BakHenme Kiaaccol HCOPraHNYCCKHUX COC,Z[PIHCHPIﬁ».

IHepuoanuyeckuit 3akoH u Ilepuoamyeckass cucremMa XUMHYECKHUX 3JIEMEHTOB
A.N. MenneneeBa. CtpoeHue aromoB. XuMH4YecKass CBA3b. (OQKHCINTENbHO-
BOCCTAHOBHUTE/IbHbIE PEAKIMHU

[lepBble MONBITKH KJIACCH(PHUKAIMN XUMHUYECKHUX 3jeMeHTOoB. [loHAaTHe O rpymmax
CXOAHBIX AJIEMEHTOB (ILEIOYHBIE U IIETOYHO3EMEIbHbBIE METAILIbI, FAJOI€HbI, NHEPTHHIE
raspl). DJIEMEHTHI, KOTOpble 00pa3ytoT aMPOTEPHBIE OKCUJIBI U TUIPOKCHUIBI.

Ilepuonnuecknit 3akoH. Ilepmomnueckass cuCTEMAa XUMHYECKHX SJIEMEHTOB
J.W. MengeneeBa. Kopotkonepuoanas u anmuHHonepuogHas gopmbl [lepuoanueckoit
cucTeMbl XuMuueckux 3meMeHToB .M. Menneneea. [lepruoabt u rpynrbsl. @u3zndeckui
CMBICJI IOPSJIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI AJIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX siaep. M3orombl. DyekTpoHbl. CTpoeHuE
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHUYECKUX 31eMeHTOB [lepuognueckoit
cucrembl JI.M. Menneneea. XapakTepuCTHKa XUMHUYECKOIO 3JJIEMEHTAa IO €ro
nonoxenunro B [Iepuogunueckon cucreme JI.11. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsSI paadyca aTOMOB XHMHYECKUX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB IO IPyNIaM U IEPUOIAM.

3nauenue Ilepmomnueckoro 3akoHa W IlepHogMyecKol CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUIsl PA3BUTHS HAyKU U NpakTuku. [[.11. MenneneeB — yd€HbIN U IpaKJaHHH.

Xumuueckass  cBA3b. KoBasieHTHas (moyisipHass W HENOJSIpHAs)  CBA3b.
DNEKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucneHus. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE peakuuu. [Iporecchbl
OKHCJIEHHS 1 BOCCTaHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiu dsKchepumenm:

u3ydeHue oOpaslloB BEIIECTB METAJIOB W HEMETAVIOB, B3aUMOJICHCTBHE
TUJAPOKCUIA 1HMHKA C pacTBOpaMH KHUCJIOT U IIEJOYed, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuil (TOpeHwue,
pEeaKIUK pa3IoKEeHUs, COCTUHEHUS).

Meosxcnpeomemmnvie cesa3u

Peanuzanmsi MeXNpeIMETHBIX CBS3€M TMpM HM3YYCHUHM XHUMUHM B 8§ Kjacce
OCYIIECTBIIICTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUYHBIX MOHATHH, Tak
W TIOHSTUH, SBJISIOMIMXCS CHUCTEMHBIMHM JI1 OTIEJbHBIX IPEAMETOB €CTECTBEHHO-
HAaY4YHOTI'O ITUKJIA.

OO0mme ecTeCTBeHHOHAYYHBIC TTOHATHS: HAYYHBIM (paKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaJgM3, CHUHTE3, KiIacCUpUKaIMs, TEPUOJUYHOCTh, HAOMIOJCHUE, HKCIEPUMEHT,
MO/JICTTMPOBAHUE, U3MEPEHUE, MOJENb, SBJICHUE.

®usnka: Martepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, HU30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, OJJCKTPUYECKUN 3apsll, BEIIECTBO, TENO, OO0BEM,



arperaTHOe COCTOSTHHE BEIECTBa, ra3, GU3NYECKUE BEIMYUHBI, CIUHUIBI U3MEPECHUS,
KOCMOC, TUTaHEeTHI, 3BE31161, CoHIIE.

buonorus: doTocunTes, nbixanue, ouocdepa.

['eorpadus: atmocdepa, rumpochepa, MUHEpasbl, TOPHBIE MOPOABI, MOJE3HBIC
MCKOTIaeMbI€, TOTIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BeuecTBo 1 XuMHYecKas peakus

Ilepuonnuecknit 3akoH. llepuoguueckass cucremMa XHMHUYECKHX SJIEMEHTOB
J.. MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOICTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KNS, KaJbLUs U UX COCIMHECHHMU
B COOTBETCTBUHU C MOJIOKEHUEM JJIEMEHTOB B lepnonnueckon cucreme u CTpOEHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUIbI XMMUYECKOU CBA3H. THUIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKOW PEIIETKM U BUAA
XUMHUYECKOU CBSI3H.

Knaccudukamuss v HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIINXCSA K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCIUHEHHM,
TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukamuss ~ XUMHYECKHX  peakuuil MO0  pa3iMyHbIM  TNpHU3HAKaM
(MO 4yuCIy W COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3P QeEKTy,
10 W3MEHEHUIO CTENEHEH OKHUCIEHUS XUMHUYECKUX JJIEMEHTOB, 0 OOpaTUMOCTH,
[0 Y4acTHIO Karajaus3aTtopa). JK30- U SHAOTEPMUYECKUE PEaKLHUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[lonssitue o ckopoctu xumudeckod peakuuu. Ilonstue 00 oOpaTuMbIX U
HEOOpAaTUMBIX XMMHMYECKHUX peakuusx. lIOHATHE O TOMOreHHBIX U TETEePOTreHHBIX
peakuusax. Ilowarme o karammse. [loHsaTme O  XMMMYECKOM  pPAaBHOBECHH.
@DaxTopbl, BIUAIOIIME HA CKOPOCTh XMMUYECKOM PEAKLUNU U IOJOKEHUE XUMHUYECKOrO
paBHOBECHS.

OKHCIIMTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHON peakiuuu. CocTaBlIeHHE YPaBHEHUN OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIMN C UCIOIb30BAaHUEM METO/A FIEKTPOHHOIO OaslaHca.

Teopust SIEKTPOIUTHYECKON NMCCOLUMALMU. OJIEKTPOJMTBI W HEDJIEKTPOJIUTHI.
KatnoHbl, aHumoHbl. MeXaHHW3M JuCCOLMAMM BELIECTB C PA3JIMYHBIMM BHJIAMHU
XUMHUYECKOH cBsi3u. CteneHnp auccounanu. CuiabHbIE U cl1aOble 3JIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. YCIIOBHsS NPOTEKaHWsI pEakUUid HMOHHOTO OOMEHa,
NIOJIHBIE ¥ COKpAIIEHHbIE HOHHBIE YpaBHEHHs peakuuii. CBOICTBA KUCIIOT, OCHOBaHUM U
CoJIel B CBETE NPEJCTaBICHUNW 00 AJIEKTPOIUTHYECKON nucconuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [loHATHE O rMApPOIN3E COJIEN.
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Xumuueckuiu dKcnepumenm:

O3HAKOMJICHHME C MOJICJIIMU  KPUCTAUIMUYECKUX PEHMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpaduTa U anmasza), CJIOKHBIX BEIIECTB (XJIOpHaa
HATpHsl), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM pEeaKIMu OT BO3JCHCTBUS
pa3IMYHbIX  (PAKTOPOB, MCCIECIOBAHUE DJICKTPOIIPOBOJHOCTH PACTBOPOB BEIECTB,
npoiiecca JUCCOLMALMKM KUCIOT, IIeJIoYed U coyiei (BO3MOXKHO HCIOJIb30BAHUE BHUJIEO
MaTepHuasoB), MPOBEJACHUE OIBITOB, MILTIOCTPUPYIOIMIMNX MPU3HAKU MPOTEKAHUS PEaKIUi
MOHHOTO OOMeHa (00pa3oBaHUE 0CajKa, BHIICICHUE ra3a, 00pa30BaHNEe BOJIBI), OMBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI OKUCJIUTEIIbHO-BOCCTAHOBUTENLHBIX pPEAKIMi (ropeHue,
peakIuu paslIoKeHUsl, COCIUHEHMs), paclo3HaBaHWE HEOPTaHMYECKUX BEIIECTB
C TIOMOIITLI0 KQY€CTBEHHBIX PEAKIIMA Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HemeTtayibl 1 X cOeUHEHUS

OO01as xapakTepucTHKa rajgoreHoB. OcoOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
creneHu okucieHus. CTpoeHue u (pu3nyecKrue CBOMCTBA IMPOCTHIX BEIIECTB — FaJIONEHOB.
XUMHYECKHE CBOWCTBa Ha IpUMeEpe XJopa (B3aUMOJEHCTBHE C MeTajlaMH,
HEMeTaulaMy, ejaoyamu). XaopoBogopod. ComsiHas KUCI0Ta, XMMUYECKUE CBOMCTBA,
IoJIy4eHue, npuMeHeHune. JlercTerue Xjopa U XJIOPOBOJOPOAa HA OPraHU3M YeJIOBEKA.
BaxHeimme X10pu/ibl 1 X HAXOXKJICHHUE B IPUPOJIE.

Oo1as xapakrepucTuka 3eMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTeNneHu OKucieHus. CTpoeHue U (puU3MUecKue CBOMCTBAa IPOCTHIX
BEIIECTB — KHCIOpPOAa U Cepbl. AIIOTPONHBIE MOAU(UKALNKA KUCIOPOAA U CEpBHI.
Xumuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa. OKCHIBI Cepbl KaK MPEACTABUTENM KHUCIOTHBIX OKCUI0B. CepHas KHCIOTa,
¢usnyeckue W XMMHUYECKHe CBOWCTBa (0OIIMe KaK MPEACTaBUTENs Kjacca KUCIOT U
cnenuduueckne). XMMHUUECKUE PEAKLIMH, JIEXKAIIKUE B OCHOBE MPOMBIIIEHHOTO cIlocoda
MOJIYy4YEHHUs cepHOU KHUCIOTHI. [IpumeHenue cepHoil kuciaoTbl. ConM CepHOM KHUCIOTHI,
KayeCTBeHHas peakuus Ha cyibdaT-uoH. Haxoxzaenue ceppl U €€ CcOeIUHEHUI
B Ipupoje. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEW Cpelbl COCIUHEHUSIMH CEPbI
(KUCTIOTHBIE TOXK]IH, 3arPA3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEOTBPALICHUS.

OOwas xapakTeprucTuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS ATOMOB,
XapaKTepHbIE CTETIEHU OKHCIEHHs. A30T, paclpoCTpaHEeHUEe B MpUpoJe, pusnueckue u
XUMHUYEcKHe cBoicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (u3n4eckue u
XMMHUYECKHE CBOMCTBA, NOJyyeHHEe U npuMeHeHue. Coiu aMMOHHA, UX (DU3MUECKHE
U XMMHYECKUE CBOMCTBa, npuMeHeHue. KauecTBeHHass peakuuss HA MOHbI aMMOHMUS.
A3oTHast KucloTa, €€ MojiaydyeHue, (PU3nUecKue U XUMHUYECKUE CBOMCTBa (00IIME Kak
IpPECTaBUTENS Kiacca KUCIOT U crenududeckue). Mcnoab3oBaHuEe HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHUHEpPAIbHBIX yHOOpeHuil. XHMHUYECKOE 3arps3HEHHE
OKpY’Karolllel Cpelibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE 10%K]IU, 3arpsi3HEHUE BO3/1YXa,
nouBbl U BogoEMOB). Docdop, amtorponusie Moaudukauu docdopa, puzndeckue u
xumuueckue cporictBa. Oxcupa dochopa (V) u dochopnas kucnora, puznueckue
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U XUMHUYECKHE CBOWCTBa, moiydeHue. HMcnonbp3oBanue @ocpaToB B KayecTBE
MUHEPAIbHBIX YA0OpEHUH.

Obmas xapakTepucTika 3eMeHToB [VA-rpymmbl. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapakTEepHbIE CTENEHW  OKHUCIEHHA. YTIEpoA, aUIOTPOIHbIE  MOAU(UKAIINH,
pacrpocTpaHeHue B MpHpone, (PU3MUeckrne M XUMHYECKHE CBOMCTBa. AacopOuus.
Kpyrosopot yriepona B npupone. Okcuapl yriaepoaa, ux (pu3nyeckue U XMMUYECKUe
CBOICTBA, JEHCTBUE HA KUBbIE OPraHU3MBbI, MOJYyYEHUE U MPUMEHEHHE. DKOJOTHYECKUE
npo0iemMbl, cBsi3aHHbIe ¢ okcuaoM yraepoaa (IV), rumoresa riao0ambHOTO MOTEIIIEHUS
KJIUMaTta, MapHUKOBBIA 3¢ ¢deKT. YroiabHas KUCIOTa M €€ Ccolid, X (U3HYECKHE U
XUMHUYECKHE CBOMCTBA, MOJyuyeHue U npuMeHeHnne. KauecTBeHHas peakiiysi Ha KapOoHaT-
uonbl. Mcnonp3oBanue kapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH U CEIHCKOM
XO35IMCTBE.

[lepBoHavanpHble TOHATHSA 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHUSX
yriaepona (MeTaH, 3TaH, STWJEH, AlETHJICH, 3TAaHOJ, TJHUIEPUH, YKCYCHAas KHCJIOTA).
[TpupoaHbIE HICTOUHUKH YTIIEBOAOPOAOB (Yrojb, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX
nepepadoTku (OCH3MH), UX POJib B OBITY M MPOMBINIIICHHOCTH. [ToHATHE O OMOIOrHYecKu
BAXXHBIX BEILECTBAX: XUpaX, OelKax, YrjieBoJax — W UX POJM B KU3HHU YEJOBEKa.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUH.

Kpemuuii, ero gusnueckre 1 XUMHUYECKUE CBOMCTBA, MOJyYEHUE U MPUMEHEHHE.
Coenunenust kpemuwusi B nipupogae. Oo6mmue npeacrabnenus o6 okcuae kpemuus (IV) u
KpeMHHEeBON KucioTe. CHUIMKAThl, UX HCMIOJb30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiinie cCcTpouTeNnbHbIE MaTepuUalibl: KEepaMuKa, CTEKJIO0, ILIEMEHT, OeTOH,
xene300eroH. [Ipobiembl 0e30macHOrO HMCMOJIb30BAaHUSI CTPOUTEIBHBIX MAaTEepHaIOB
B MTOBCEIHEBHOM JKU3HHU.

Xumuueckuil SKCnepumenm:

HM3ydeHUEe OOpa3IOB HEOPTaHMYECKUX BEIIECTB, CBONCTB COJISTHOW KHCJIOTHI,
NIPOBE/ICHNE KAYECTBEHHBIX PEaKUUi Ha XJOPHA-MOHBI U HAOIIOJEHHE MPU3HAKOB UX
MPOTEKAHMUSI, OMBITHI, OTpaXkarole GPU3NIECKue U XMMUYECKHUE CBOMCTBA rajOreHOB U
UX COEQUHEHMH (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUAJIOB), O3HAKOMJICHHE
¢ oOpasnamu XJOpUIOB (rajoreHUJ0B), O3HAKOMJIEHHE C oOpas3liaMu cepbl U e
COEIMHEHMUSIMH (BO3MOXKHO HCIIOJIb30BAHHME BUEOMATEpUasoB), HAOIIOJEHHE Mpolecca
o0yraMBaHMs caxapa Moj JeHCTBHEM KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI, U3y4eHHE
XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHUCIOTHI, MPOBEJAECHUE KAaueCTBEHHOMN
peakuu Ha cynb(paT-uOH W HaAOMIOJeHHe MpHU3HAKa €€ MPOTEKaHWs, O3HAKOMIICHHUE
¢ (QusnyeckuMH CBoMcTBaMu a30Ta, Gochopa M HUX COCIAUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHIEOMATEpPHaIoOB), oOpasiamMu a30THBIX U (HOChHOPHBIX YyA0OpEHU,
noJlyyeHne, coOMpaHue, paclio3HaBaHWE U M3YyUYE€HHE CBOWCTB aMMHaKa, MPOBEIACHHE
KAueCTBEHHBIX pEaKIMil Ha MOH aMMOHMS U (pochaT-uoH M U3ydYeHHE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEIBIO
(BO3MO’KHO HCIMOJIb30BAHME BHJIEOMATEPUATIOB), U3yUYE€HHUE MOJIENEH KPUCTAIIIMYECKUX
pemi€Tok anMmasa, rpaduta, (QyjuiepeHa, O3HAKOMJIEHHE C IIPOLIECCOM aACcopOIu
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PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM U YCTPOIMCTBOM MPOTHUBOrasa,
NoJIyueHue, coOMpaHue, pacrno3HaBaHWE W M3YyYEHHE CBOWCTB YIJIEKUCIOrO Tasa,
IPOBEJICHUE KAaYECTBEHHBIX peaklUuid Ha KapOOHAT W CWJIMKAT-UOHBI M H3Y4YECHHE
MPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMIICHHME C  TMPOAYKIMEH  CHIMKATHOMU
MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTANbHBIX 337ad Mo TeMme «Baxkuelmue
HEMETAILIbl U KX COEAMHEHUSD.

MeTaJJIbl 1 UX COETMHEHUS

OO6mras XxapakTepuCTUKAa XUMUUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAHHMM HX
nonoxenus B llepuoanueckon cucreme xumuueckux sineMmeHToB [[.M. Menneneesa u
cTpoeHusa atomMoB. CTpoeHHE MeETauioB. MeTalMueckas CBS3b M METAIMYECKas
KPUCTAJUIMYECKAsT PpEmETKA. IJIEKTPOXUMUUYECKUM psii  HaANpsLDKEHUM  METalIoB.
dusznuecKkue U XUMUUIECKHEe CBOMCTBA MeTaioB. OOIIME CIOCOOBI MOTYyYEHUsI METAJUIOB.
[ToHsiTHE O KOPPO3UHU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT Koppo3uu. CruiaBbl
(cTasb, 4yryH, AOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[llenounble Metamabl: mojoxeHue B Ilepuoanyeckoin cucreMe XHUMHUYECKUX
anemeHToB J[.MI. MenaeneeBa, CTpoeHHE HX aTOMOB, HAXOXKJICHUE B MPUPOJIE.
duznyeckne W XMUMHYECKHE CBOMCTBAa (Ha mpumepe Hatpusd M Kaius). OKcuabl H
TUIPOKCUIBI HATPUS U Kaivs. [[puMeHeHre MEeTOYHbIX METAIIJIOB U UX COCTMHEHUM.

[IleouHO3EMENBHBIE METAJIIBI MATHUWA U KAJIBLKM: MOJIOXKEHUE B [lepuognueckon
cucreme xumuueckux sneMmeHToB [[.M. MenaeneeBa, CTpOCHUE UX AaTOMOB, HAXOXKJICHHUE
B npupone. Pu3nueckue U XUMHUYECKHUE CBOMCTBA MarHus W Kaiblys. BaxnHewnime
COCIMHEHUS KabIUs (OKCUJ, THAPOKCHUI, coyid). JKECTKOCTh BOJBI U CIOCOOBI €&
YCTpaHEHUS.

AmoMyHMM: TIONOKEeHWE B lleprognueckon cucTeMe XUMHYECKHX JJIEMEHTOB
.. MenneneeBa, CTpO€HME aroma, HaxoxaecHue B npupone. Dusmueckue u
XUMHUYECKHE CBOMCTBa amOoMUHHS. AMQOTEpHBIE CBOHMCTBAa OKCHJA W THIPOKCHIIA
aJIFOMUHMUS.

Kenezo: mnonoxenue B Ilepuoguueckoll CUCTEME XHMHUYECKHUX JJIEMEHTOB
.M. MenpgeneeBa, CTpOCHUE aTOMa, HAXOXKIACHUE B Tmpupone. Dusnueckue u
XUMHUUYECKHE CBOMCTBA Xkene3a. OKCuabl, TUApOKCH bl U cou xkenesa (1) u sxenesa (I11),
MX COCTaB, CBOMCTBA U MOJy4YCHHE.

Xumuueckuil SKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMu METaIOB U CIUIABOB, UX (PU3UYECKUMU CBOMCTBaMH,
U3yYE€HHUE  PE3yJbTaTOB  KOPPO3MU  METAIOB  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), 0OCOOCHHOCTEN B3aMMOCHCTBUS OKCH/IA KaJbIUs U HATPUS C BOJON
(BO3MO’KHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOW BOJIBI,
mpolecca ropeHus )kele3a B KUCI0poae (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
NPU3HAKOB  MPOTEKAHUS KAYECTBEHHBIX pEaKIUid Ha HWOHbl (MarHus, KajbIlus,
amromuHus, 1uHKa, xkenesa (1) u xenesa (III), menu (II), HaGmrogeHWE U omHCaHUE
MPOILIECCOB OKpAalllMBaHUA IUIAMEHUM HOHAMU HATpUsA, KalMd U Kaiablus (BO3MOXKHO
UCIIOJIb30BaHKE

13



BUJIEOMATEpPUAJIOB), HCCIIEOBaHHE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS U
TUJIPOKCUAA LHHKA, PELUICHUWE SKCIEPUMEHTANbHBIX 331ad no Tteme «Baxueunmmue
METaJIJIbl U UX COEOIUHCHUS.

XHUMHUSA M OKPYKAKOLIAA cpeaa

BemectBa u Marepuansl B TNOBCEAHEBHOW JKM3HM 4YeENOBEKA. be3omacHoe
UCTOJb30BaHUE BEIIECTB M XMMHMYECKUX peakuuid B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0KOTraxX U OTPaBICHUSAX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYyKarollell cpenpl (mpenenbHas —JOoIycTHMast
koHueHTpauus BemiecTB (nanee — I[IJIK). Ponap XumMum B pelieHUH 3KOJIOTHYECKUX
npobiiem.

Xumuueckuiu dsKcnepumenm:
u3ydeHue oO0OpaslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAUIOB, IOJMMEPHBIC
MaTepHualbl).

Meowcnpedmemuule césa3u

Peanuzanus MEXNpeAMETHBIX CBA3€H MNpuW HW3YyYeHWH XUMUU B 9 Kiacce
OCYIIECTBIIIETCS YepPE3 UCIMOIH30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSITUH, TaK
U TOHATHUM, SIBISIOIIMXCS CHUCTEMHBIMU JJI OTIEIbHBIX TMPEAMETOB €CTECTBEHHO-
HAYYHOT'O IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbBIC MOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHWHTE3, KilacCUpUKAIMA, TEPHUOJUIHOCTh, HAOIIOJACHUE, OJKCIICPUMEHT,
MOJICTUPOBAHKE, W3MEpPEHUE, MOJENb, SIBICHHE, MAapHUKOBBIM 3(PGdEeKT, TEXHOIOTHS,
MaTepHaIbI.

dusnka: maTepus, aToMm, SJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJHJ, W30TOIIHI,
PaANOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JUAJIEKTPUKH, (DOTOITIEMEHT, BELIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pelETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €IWHHULBI H3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JMbI,
Comnuize.

buonorusi:  dotocunte3, napixanue, Owuocdepa, HIKOCUCTEMA, MHUHEPATbHBIC
yIOOpEHUSI, MEKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTRA.

['eorpadus: aTtmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOAbI, MOJIE3HbIE
MCKOIAeMbI€, TOIUIUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MIPOTPAMMbI OCHOBHOT'O OOIIIEro 00pa3oBaHus
JOCTHTAIOTCS B XOA€ OOYYCHHS XMMHHU B CIUHCTBE Y4YCOHOW M BOCIHUTATEIHLHOM
JESATEIILHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUMCKHMHE COIMOKYJILTYPHBIMU H
JyXOBHO-HPAaBCTBEHHBIMH [IEHHOCTSIMH, IIPUHSATHIMH B OOIIIECTBE MTPaBHJIAMU H HOPMaMH
TIOBEJICHUS U CIIOCOOCTBYIOT MIPOIecCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COITUATU3AIIHH
00 yJaronmxcs.

JIM9HOCTHBIC pe3yIbTaThl OTpaXKaroT TOTOBHOCTH 00 yJaroImuxcs
PYKOBOJICTBOBATLCSI CUCTEMOM TMO3WTHBHBIX IIEHHOCTHBIX OPHUCHTAIIUH W PACIIHPCHHE
OTIBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY U
Hay4YHOMY HACJIeINI0, TOHUMaHUS 3HAYEHUS XUMUYECKOW HayKU B KU3HU COBPEMEHHOTO
o0IIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpPHOM uWHMOpManuend o MepeaoBbIX
JOCTHXKEHUSIX M OTKPBITUSIX MHPOBOM U OTEUECTBEHHOW XUMHUU, 3aMHTEPECOBAHHOCTH
B HAyYHbIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHHUSA:

IIPEICTABICHUS O COLMAIBHBIX HOPMaXxX M IPABWJIAX MEKIMYHOCTHBIX OTHOLIECHUN
B KOJJICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HON, y4EOHO -
UCCIIEIOBATEIbCKOM, TBOPYECKOM M JPYTHX BHUAAX JACATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTHM TPU  BBIMNOJHEHUH  y4YEOHBIX,
NO3HABATEIbHBIX 33124, BHIMOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3JaHUN Y4E€OHBIX
IIPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAaHHUIO M B3aWMOIIOMOLIM B IIPOLIECCE ITOU
y4eOHON JesTeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEIEHUE W IMOCTYIKH CBOMX
TOBapUILEHd C TO3ULUU HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O MIO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEJACTABICHUS O BEIIECTBE M XUMHUYECKOM peaKiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIOLIUE OCHOBY
JUTsl TIOHMMaHUSI CYINTHOCTH HAyYHOM KapTHUHBI MHpA, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aUMOCBS3IX YEJIOBEKAa C MPUPOJIHON CpeioH,
0 pOJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

N03HABaTEIbHbIE MOTUBBI, HAMPABJICHHBIE HA MOJYyYE€HNUE HOBBIX 3HAHUM 110 XUMHUH,
HEO0OXO0IMMBbIE TSl O0BSICHEHUSI HAOI0JaEMBIX MPOLIECCOB U SBJICHUM, IO3HABATEIILHOM,
WH()OPMAITMOHHON U YUTATENILCKON KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIbHON
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paboThl ¢ y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
cpencTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHH;

MHTEPEC K 00y4EHHUIO ¥ TO3HAHUIO, JTFOO03HATEIBHOCTh, TOTOBHOCTD M CIOCOOHOCTD
K CaM000Opa30BaHUIO, MPOEKTHON U UCCIIEI0BATENBCKON AEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBJIECHHOCTU U YPOBHA 00y4YeHUs B JajbHEHIIEeM;

4) popMupoBaHusi KYJbTYPbI 310POBbSI:

OCO3HAHHE IICHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBHIO,
YCTaHOBKH Ha 37I0POBBIF 00pa3 »U3HU, OCO3HAHUE MOCICICTBUN U HEMPUITHE BPEIHBIX
NpuBbIYEK (YymOTpeOJIeHHs  aJKOroJisg, HApKOTHKOB, KYypEeHHs), HEOO0XOIUMOCTU
coOrofieHusT TpaBwJI OE30MACHOCTH MPU OOpAIIEHUH C XUMUYECKHMMHU BEIIECTBAMHU
B OBITY U peajbHOMN KHU3HU;

S) Tpya0BOro BoCIIUTAHUSA:

MHTEpPEC K MPAaKTUYECKOMY H3YUeHHUIO mpodeccuii M Tpyaa pazIuyHOro poja,
YBOKEHHE K TPYAy M pe3ylbTaraM TPYAOBOH NEATEIbHOCTH, B TOM YHWCIE Ha OCHOBE
NPUMEHEHHUs] MPEAMETHBIX 3HAHUM MO XWMHUH, OCO3HAHHBIM BHIOOP WMHIWBUIYaTHHOU
TPACKTOPUHM TPOJOJDKEHHUS] O00pa30BaHUsA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YyCIeurHON
npoeCCHOHANBHON JEATEIbHOCTH W Pa3BUTHSI HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH
alarTUPOBaThCs B MPOPECCHOHATBHOI Cpefe;

6) 7K0JI0rM4eCcKOro BOCIUTAHMSI:

AKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CyIIeCTBOBAHMS, TOHUMAaHUE IIEHHOCTH 3/J0POBOTO M OE30MacHOTrO
obpaza KHW3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3J0POBBIO, OCO3HAHWE IEHHOCTH COOJIOACHUS MpaBUil 0€30MacHOTO
MOBE/ICHMSI TIPU padOTE C BEIIECTBAMH, a TAKXKE B CUTYAIIUSX, YIPOXKAIOIINX 3I0POBBIO U
J)KU3HU JIFOAEH

CIIOCOOHOCTM TPUMEHSTh 3HAHUSA, TMOJy4aeMble TP W3YyYEHUHW XUMHH,
JUISL PELICHUS 33]1a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOJHOM CPEIIOM, JJISl MOBBILICHUS
YPOBHSI DKOJIOTMYECKON KYIbTYPhI, OCO3HAHHS TJI00ATHHOTO XapaKTepa dKOJIOTHIECKUX
npoOjieM U MyTed HX peHIeHUus IOCPEACTBOM METOJIOB XHUMHH, 3KOJIOTHYECKOTrO
MBIIIJIEHHS, YMEHUS PYKOBOACTBOBATHCSI UM B MO3HABATEILHOM, KOMMYHUKATUBHON U
COIMAJIBHOM MTPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B COCTaBe METalpeIMETHBIX  PE3YyJIbTaTOB BBIJICISIIOT ~ 3HAYUMBbIE
U1t (hOPMHUPOBAHUST MUPOBO33PEHHUSI OOIIEHAYYHBIE TIOHSTHS (3aKOH, TEOpHs, TIPUHIIHII,
runoresa, GpaxkT, cucTemMa, IMpoIEecC, SKCIEPUMEHT U APYToe.), KOTOPhIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MpeaMEeTax U MO3BOJSIOT HA OCHOBE 3HAHMM U3 3THUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAyYHOW KapTUHE MHpa,
U YyHUBEpCalbHble Y4yeOHble JeWcTBUS (NO3HABATENIbHBIE, KOMMYHUKATUBHBIE,
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PETYISITUBHBIE), KOTOpBIE 00€eCIeunBalOT dbopMupoBaHue TOTOBHOCTH
K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM JeSTEIbHOCTH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe J1eHCTBUS
Ba3oBble JJornuyeckue 1eMCTBUSA:

YMEHUSI MCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI ITPU OCBOCHUU 3HAHUW:
pacKpbIBaTh CMBIC XUMHYECKUX TOHATHH (BBIAEIATh HMX XapaKTepHbIE IPU3HAKH,
yCTaHABJIUBaTh B3aUMOCBSI3b C JIPYTUMHU T[OHATHSIMH), HCIOIb30BATh MOHSATHUS
JUIs OOBSCHEHHUSI OT/ACJIBbHBIX (DaKTOB M SIBJICHUH, BBIOMpPATh OCHOBAaHUS U KPUTEPUH
JUIS KJIacCU(UKAIMM XUMHUYECKUX BEIIECTB U XMMUYECKMX PEaKIUi, yCTaHABIMBATh
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3YyUCHHs, CTPOUTH JIOTHUECKHUE
paccyxaeHuss (MHIYKTUBHBIC, JIEAyKTHBHBIC, I10 AaHAJOTWH), JAENaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHHE NPUMEHAThH B MOpOlLEcce MO3HAHMS TMOHATUS (IIPEAMETHBIE U
METanpeMETHbIC), CHUMBOJIMYECKUE (3HAKOBBIE) MOJICTH, MCIOJIb3yEMbIE B XUMMH,
npeoOpa3oBbIBaTh IMIMUPOKO NPUMEHSEMbIE B XUMHU MOJICJIbHBIE TPEICTABICHUS —
XUMUYECKUH 3HaK (CHMBOJI AJIEMEHTa), XUMUudeckas (hopMysia U ypaBHEHHUE XUMUYECKOM
peaKIuu — MpU PEIICHUH Y4eOHO-IM03HABATENIbHBIX 3aJ1a4, C YYETOM ATUX MOJICJIbHBIX
MPEACTABIECHUN BBISBIATh U XapAKTEPU30BATH CYLIECTBEHHBIC NMPU3HAKA H3y4aeMbIX
O0BEKTOB — XWMHYECKMX BEIIECTB W XUMUYECKHX PEaKIUi, BBISIBISATH OOITHE
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEACTBEHHBIC CBA3M WU NPOTUBOPEUYUS B H3Yy4aeMbIX
MPOLIECCAX U SIBJICHUSIX.

ba3zoBble ucciegoBaTeIbCKHe JeHCTBUSA

YMEHHUE UCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKXKE€ B KAa4eCTBE OCHOBHI JJIsi (POPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBbIX CYKICHUM;

MPUOOPETEHHE ONbITa 110 TUTAHUPOBAHHWIO, OPTaHW3allMd ©  TPOBEACHUIO
YUEHHYECKUX IKCIIEPUMEHTOB, YMEHHE HaOJII0/1aTh 3a XOJ0M MpOoIiecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €T0 Pe3yJbTat, GOpPMYyIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM
MIPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIISITH OTUET O MIPOJICITAHHOM padoTe.

Pabora ¢ undgopmanmei:

yYMEHHE BIOMPAThH, aHATU3UPOBATH M HHTEPIIPETHPOBATh HHPOPMAITUIO PA3ITMIHBIX
BUJIOB U (OpM TMpEACTABICHUS, MOJYy4a€MyI0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJIsipHAsl JTUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CIPaBOYHBIE MOCOOUS, PECYPCHI
NuTepHera), KpPUTUYECKHM  OLIEHUBATh MPOTUBOPEYMBYID U  HEIOCTOBEPHYIO
nH(popMaIuio;

YMEHHE TPUMEHSTh PA3IMYHBIE METOJbI M 3ampochl MPU TIOMCKE W OTOOpe
uH(OPMAITHN ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOANMBIX JIJISI BBITIOJTHEHUS YICOHBIX U
MO3HABATENBHBIX 337]ad OMPEACICHHOTO THUIA, NPHOOPETEHHWE OIbITa B 001acTH
UCIIOJIb30BaHUSl  WH()OPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBIJIAJICHUE
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KYJIbTYPOH aKTUBHOT'O HCIIOIb30BaHMSI PA3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO
BBIOMPATh ONTHUMAJIbHYIO (OPMY MpEACTaBICHHS WH(OpPMAIMH W WJUTFOCTPUPOBATH
pelraeMble 3a/1a4u HECJIOKHBIMU CXEMaMU, TuarpaMMamu, IpyrumMu Gopmamu rpauku
1 UX KOMOMHALIUSAMU,

YMEHHE UCIIOJIb30BaTh WM aHAIM3UPOBATh B  Tpolecce y4eOHOW W
UCCIIeIOBATEIbCKON  JICSITCIbHOCTH HWH(POPMALIMIO O BIUSHUW IPOMBIIUICHHOCTH,
CEJBCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYIKAFOIICH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE 1eliCTBUA:

yYMEHHE 3aJaBaTh BOIPOCHl (B XOA€ Auanora U (Wiau) AMCKYCCUHU) IO CYIIECTBY
o0cyx/1aeMoi TeMbl, (POPMYITUPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO BBIMOJTHEHHUS
MPEJIOKEHHOM 3aa4U;

MPUOOPETEHHE ONbITa MPE3CHTAIMH PE3yJIbTATOB BBIMOJTHEHUS XHUMHUYECKOTO
IKCIIEpUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOUM pPabOTHl MO HCCIETOBAHHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

3aUHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU TO3HABATEIbHOU M
WCCIIeIOBATEIBCKOM JESITEIILHOCTH TIPH PEIICHUH BO3HUKAIONIUX MPOOJIEeM HAa OCHOBE
yuéra oOIMX WHTEPECOB W COTJIACOBAHMS MO3UIMI (0O0CYXIAeHUs, 0OOMEH MHEHUSIMHU,
«MO3TOBbIE HITYPMbID», KOOPAUHALIUS COBMECTHBIX NIEUCTBUMN, ONpEAesICHUE KPUTEPUEB
0 OIIEHKE KaueCTBAa BBIIIOJIHEHHON PabOThI U IPYTHE);

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE NeliCTBUA:

YMEHUE CAMOCTOATENBHO ONPENENATh LENH JESTENbHOCTH, IIJIAHUPOBATh,
OCYUIIECTBIISITh, KOHTPOJUPOBaTh M TMpPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeATEeNIbHOCTh, BBIOMpaTh HambOosiee 3(h(PEKTUBHBIE CIOCOOBI PEIICHUs] YYCOHBIX H
MO3HABATENbHBIX  3aJa4, CAaMOCTOSTEIbBHO  COCTAaBISATh WM  KOPPEKTUPOBATH
MPEVIOKEHHBIA AJITOPUTM JECUCTBUM TPU BBINIOJIHEHUU 3aJaHUM C YYETOM IMOJYYEHHUS
HOBBIX 3HAHWM 00 H3ydyaeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIUAX, OIICHUBATh
COOTBETCTBUE MOJYYEHHOTO pe3ysibTaTa 3asBICHHON LETU, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraeéMbl€ B YCIOBUU 3aJlaHUIA.

IMPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yslbTaToOB [0 OCBOCHHUIO 00A3aTEIBbHOIO COAEPIKaHUS,
YCTaHOBJIEHHOI'O JaHHOM (heepanpHON paboyeil mporpaMMoil, BBIAEISAIOT: OCBOCHHbIE
Oo0y4arolMMUCsl HaydHbIE 3HAHMs, YMEHMsI U CHOCOObI JIEHCTBUH, crneunpuueckue
IUId TpeaIMeTHOW oOnacth «XuMHs», BUABI AEATEIBHOCTH IO IOJYyYEHUIO HOBOI'O
3HaHUs, €r0 MHTEPIPETALMH, IPe0OPa30BaHUIO U IPUMEHEHUIO B PA3IIMYHBIX Y4EOHBIX
Y HOBBIX CUTYyalHsX.

K kxoHiy oOyueHus B 8 Kiacce mpeiaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOUINXCS YMEHUM:
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pPacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKHMX TIOHATHUM: aToOM, MOJIEKYJIa,
XUMHUYECKUN 3JEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPO/HAs), BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAasi W MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBas 10Jsl XUMUYECKOTO AJIEMEHTA
B COCIMHECHWH, MOJSIpDHBIA  OO0BEM, OKCHJI, KHCIIOTa, OCHOBaHWE, COJIb,
AIIEKTPOOTPULIATETILHOCTD, CTETIEHb OKUCJICHMS, XUMHUUYECKasl peakiusi, Kiaccupuxanus
peaKkiuil: peakiuu COCIMHEHUS, PEAKIIMU PA3JIOKEHUSI, PEAKIIMU 3aMELIECHUs, PeaKIUn
oOMeHa, 9K30- U SHIOTEPMHUUECKHUE PEAKINH, TeIUIOBOU d(PPEKT peakiuu, sapo aToma,
AJIEKTPOHHBIM CJIOM aTroma, aroMHasi OpOWTalb, paiuyC aroMa, XMUMHUYECKas CBS3b,
MOJISIPHAsl U HEMOJSpHAash KOBAJIGHTHAsl CBs3b, MOHHAsl CBS3b, MOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBasi J0Js BelecTBa (IIPOLEHTHAsI KOHLIEHTpAIKs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTH 3TH
MOHSATHSI TIPU ONKMCAHUU BEILIECTB U MX MPEBPALCHUI;

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUs (OpMyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIN;

OTIPEEINIATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTCTICHb
OKHCJICHHSI JJIEMEHTOB B OWHApHBIX COCIUWHEHUSAX, NPHUHAJICKHOCTh BEIIECTB
K ONpENSIEHHOMY KJacCy COEIWHEeHHWH 1o (opmyliaM, BHJ XUMHUYECKOW CBSI3H
(KOBaJIEHTHAsI 1 MOHHAS) B HEOPraHUYECKUX COCAMHEHUSIX;

packpbiBath cmbici [lepuoguueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATH
MNOHUMAHUE TEPUONYECKON 3aBHCUMOCTH CBOWCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxeHns B llepuoguueckold cHuCTEME, 3aKOHOB COXPAHEHHS MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHUs, 3aKOHAa ABOrajipo;

OMKCHIBATh U XapakTepu3oBaTh TaOMUuHyl0 (opmy Ilepuonnueckoil cucTteMsl
XUMHUUYECKUX DJJIEMEHTOB: pa3nuyaTh MOHSATUSl «TrJaBHasg mnoarpynmna (A-rpynmna)» u
«moboynass noxarpymnna (b-rpynmna)», Mambie U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpble UMEIOTCS B TaOymie «llepuomnueckas cucTeMa XMMHYECKUX
anemeHToB [[.M1. MenaeneeBa» C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAl sjapa, o0Ilee YHCIO JJIEKTPOHOB H
pacnpeiesieHHe UX O AIEKTPOHHBIM CIIOSIM);

KJacCuPUUMPOBaTh  XMMUYECKHE AJIEMEHTbl, HEOpPraHUYEeCKUE  BEIleCTBa,
XUMHUYECKHE peakiuu (M0 YHMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB,
10 TEIIOBOMY 3P DeKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB PA3IMYHbBIX
KJIaCCOB,  TOATBEp)KJasg  ONHWCAHWUE NpUMEpaMU  MOJEKYJSIPHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTABA,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX NIPEBPAIICHUIN B PA3JIMYHbBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJSPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa Mo (opmMyJsie COSNMHEHHS, MAaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI O YPABHEHHUIO XUMUYECKOUN peaKIuu;
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IPUMEHATbh OCHOBHBIE ONIEPALIUU MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CHUCTEMAaTU3alUI0, KIACCU(PUKALMIO, BbISBICHUE NPUYUHHO-
CIICZICTBEHHBIX CBSI3€ — U1 HM3Y4YEHHsS CBOMCTB BEUIECTB M XHMHUYECKUX PpPEaKLUH,
€CTECTBEHHO-HAayYHbI€ METO/Ibl NTO3HAHUS — HAOIIOACHUE, U3MEPEHNE, MOJECINPOBAHUE,
AKCTIIEPUMEHT (pPEaJIbHBI U MBICIICHHBIN );

CIIEZIOBATh TIPaBUJIaM TMOJIb30BAHUA XMMHUYECKON MOCYAOH U JabOpaTOpHBIM
0o0Opy0BaHMEM, a TaK)KE IpaBUiaM OOpallleHUsI C BELIECTBAMH B COOTBETCTBHUU
C MHCTPYKUUSMU 110 BBIIOJHEHHIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB 10 MOJIYYEHUIO
U coOMpaHHIO Ta3000pa3HBIX BEUIECTB (BOJOPOAAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
IPOBOAUTh XUMHUYECKHE SKCHEPUMEHTHI 10 PACHO3HABAHHMIO PACTBOPOB ILIEJIOYEH H
KHCJIOT C MIOMOIIBI0 HHIUKATOPOB (JTakMyc, (heHondTarent, METHIOPaHX U JpyTue).

K kxoH1y oOydeHus B 9 Kiacce mpeaMeETHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUaIOIIMXCSl YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPULIATEIIbHOCTD, CTEIEHb OKHMCIEHUS, XUMUYECKas PpEaKkLus, XUMHUYECKas
CBSI3b, TEIUIOBOM 3(PPEKT peakiuu, MOjb, MOJSIPHBIM 00BEM, pacTBOp, IJIEKTPOJIMTHI,
HERJIEKTPOJUTHI, DJJEKTPOJIMTUYECKAss JAUCCOLMALMSA, PEaKIUM HOHHOIO OOMeEHa,
KaTajau3arop, XUMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMBbIE PEaKIIHH,
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIMN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBIIEHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XUMHUYECKas CBsI3b (KOBaJEHTHas,
VOHHAs, METAJUIMYECKas), KPUCTALUIMYECKasi pElIETKa, KOPpPO3Ws METAJUIOB, CIUIABBI,
CKOPOCTb XHMHWYECKOM pEAaKLMH, MpeaenbHo aonyctuMmas KoHueHtpamusa 1K
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHWYECKUX MOHATUN U IPUMEHATBITH
IIOHATHSI IIPU ONMCAHUU BEILIECTB U UX MPEBPALCHUN;

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJCHHUS (OPMYJ BELIECTB U
YPAaBHEHMHM XUMUYECKUX PEAKIINM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHMS XUMUYECKHX JJIEMEHTOB
B COCIMHEHMAX Pa3IM4YHOIO COCTaBa, INPHHAMIECKHOCTH BEIIECTB K ONPEACIEHHOMY
KJlacCy COEAMHEHUH 1Mo (opmyiam, BUJI XUMHYECKOM CBs3M (KOBaJE€HTHAs, MOHHAs,
METaJUINYECKas) B HEOPraHMYECKUX COEIMHEHHUSAX, 3apsi] HOHA IO XHUMHUYECKOU
(dopmyiie, XxapakTep cpenbl B BOAHBIX PAacTBOPAaX HEOPraHUYECKUX COEIMHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath  cmbici  [lepmogmueckoro  3akona J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €0 MOHMMAHUE: OMMCHIBATh M XapaKTEpU30BaTh TAOIUUHYIO (OpMY
[lepponnueckor CUCTEMBl XUMHUYECKUX DJIEMEHTOB: pPA3M4aTh ITOHATHS «IJIABHAsS
noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynma)», mansie u Oosbiune
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NIEPUO/IbI, COOTHOCUTh O0O3HAUEHUS, KOTOPHIE MMEIOTCS B MEPUOIUYECKON TabmuIle,
C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsa sapa, o0Iee YMCo IEKTPOHOB U paclipeieNieHHe UX 10 AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIHNE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB M X COCTMHCHHMA
B TIpe/iesiaX MaJIbIX TIEPUOJIOB U TIIABHBIX MOATPYII ¢ YIETOM CTPOCHHS MX aTOMOB;

KJIacCU(UIIMPOBATh  XUMHUYECKHE JJIEMEHTBI, HEOPraHWYECKHE  BEIECTBa,
XAMHYECKHE pEeakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIIMHU BEIIECTB,
0 TeTI0BOMY 3P dEKTy, M0 N3MEHEHUIO CTETIEHEH OKUCIICHUS XUMHYECKUX SJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIHE W CHENU(PUISCKNE XUMHUYECKHUE CBOMCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, TOATBEPXKAAsl OMMCAHUE MPUMEPAMU MOJICKYISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITHI;

COCTaBIISITh yYPAaBHEHUS JJICKTPOIMTHYECKOW IHCCOIMAIUNA KHUCJIOT, MIENoYed U
COJIEH, TIOJIHBIE M COKpAIIEHHBIE ypaBHEHUSI PEAKIIM HMOHHOTO OOMEHA, ypaBHECHUS
peaKIuii, MOATBEPKIAIONINX CYIIIECTBOBAHNE TEHETHIECKON CBSI3M MEXIy BEIeCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYITHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKITNI TTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca 3TUX peaKlui;

MIPOTHO3UPOBATH CBOWCTBA BEIIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOKHOCTH
MPOTEKAHUSI XUMHUYECKHUX MTPEBPANECHUN B PA3TMYHBIX YCIOBUSX;

BBIUMCIIATh OTHOCHUTENBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMysie COCTUHEHHs, MaCCOBYIO JOIIO
BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaAKIIUH;

coOMoIaTh TpaBWJIa TOJMB30BAaHUS XMMHUYECKOH TIOCYIOH U J1abopaTopHBIM
o0opymoBaHMEM, a TakKe TMpaBWiIa OOpaleHHs C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKIUSMU TIO BBHITIOJTHEHHIO J1a00PaTOPHBIX XUMUYECKUX OIMBITOB IO MOJYYCHHUIO
U COOMpPaHMIO ra3000pa3HBIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

NPOBOJUTh PEAKIMH, TOATBEPKAAOIINE KAueCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATh ONBITHBIM NYTEM XJIOPHA-, OpOMUA-, WMOAWI-, KapOOHAT-,
docdar-, cunukar-, cynbhar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS ¥ MOHBI N3y4EHHBIX
METaJIOB, TPUCYTCTBYIONIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSATHh OCHOBHBIE OTIEPAIIN MBICIUTEILHON NEATEIHPHOCTH — aHAIN3 ¥ CHHTE3,
cpaBHEHHE, 00O0OIIEHUE, CHUCTEeMAaTH3allMi0, BBIABICHHE MPUIHMHHO-CIICICTBEHHBIX
CBSI3e — JUIsl M3YYEHHUS CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIMA, €CTECTBEHHO-
Hay4YHbIC METOJIbI TIO3HAHUS — HAa0II0IeHNE, U3MEPEHNEe, MOJICTIMPOBAHKE, SKCTICPUMEHT
(peanbHBIN U MBICIICHHBIN ).
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